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PURPOSE: To provide a contour correction device 
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correction device to correct a contour of a picture 
thereby improving sharpness. 

CONSTITUTION: A contour correction component is 
obtained as an output signal of an arithmetic operation 
circuit 300. A position detection circuit 100 detects the 
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direction for a noted point in a contour of a specific 
structure. The circuit 100 sets the gain to a significant 
value in the case of another type of contour. Through 
the above- mentioned operation, the contour is corrected 
without losing a proper geometrical structure of an 
original picture. 
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* NOTICES ♦ 

The Japanese Patent: 0££xce Is not: responsible for any 
d^ages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention rectifies the profile of a picture image and relates to the 

profile compensator for raising sharpness. 

[0002] 

[Description of the Prior Art] There is a profile compensator of the Japanese Patent Application 
No. [ 42557 / foxir to ] publication as a means which improves sharpness, without adding a pli 
chute and an over shoot to the profile fraction of a picture image. 

[0003] An example of the conventional profile compensator is shown in drawing 1 3 . Hr awi ng 1 3 
— setting — 1 ~ the input terminal of a video signal, and 2 — an output terminal and 10 ~ an 
average circuit and 20 - a subtractor and 30a, 30b, 30c, and 30d ~ for a minimum value detector 
and 70, as for an adder and 90, a gain-adjustment machine and 80 are [ a 1 pixel retardation 
machine and 40 / a maximum detector and 50 / a nonlinear-processing circuit and 300 ] arithmetic 
circuits 

[0004] An input video signal is delayed with the 1 pixel retardation vessels 30a, 30b, 30c, and 
30d. An input video signal and a 1 pixel delay circuits [ 30a, 30b, 30c, and 30d ] output signal are 
supplied to the maximum detector 40 and the minimum value detector 50, respectively. The 
output signal of 1 pixel retardation machine 30b is supplied to one input temiinal of a subtractor 
20, and one input terminal of an adder 80, respectively. The output signal of the maximum 
detector 40 is supplied to the average circuit 10 and the nonlinear-processing circuit 90, 
respectively. 

[0005] The output signal of the minimum value detector 50 is supplied to the average circuit 10 
and the nonlinear-processing circuit 90, respectively. While will accept the output signal of the 
average circuit 10 subtractor 20, and it is supplied to an input terminal. The subtraction result of a 
subtractor 20 is supplied to the gain-adjustment machine 70, while will accept the output signal of 
the gain-adjustment machine 70 adder 80, and it is supplied to an input terminal. In the nonlinear- 
processing circuit 90, according to the output signal from the maximum detector 40, and the 
output signal from the minimum value detector 50, the nonlinear processing of the addition result 
of an adder 80 is carried out, and it is outputted from an output terminal 2. 
[0006] It explains, making reference the wave form chart showing in drawing 14 about an 
operation of the conventional profile compensator constituted as mentioned above. The signal 
wave form shown in (a) - (1) in drawing 14 is equivalent to the signal wave form obtained on each 
point a-1 in drawing 13 . 

[0007] First, suppose that the video signal with a profile which is shown in drawing 14 (a) from 
an input terminal 1 in drawing 13 is inputted. This video signal obtains the signal wave form 
which is delayed with the 1 pixel retardation vessels 30a, 30b, 30c, and 30d, and is shown in 
d rawing 14 (b) - (e) in b, c, d, and e each point. The maximum detector 40 compares the size of 
input signals a-e, and outputs the greatest value. Therefore, the signal wave form shown in 
drawing 14 (f) in f points is obtained. 

[0008] The minimum value detector 50 compares the size of the inputted input signals a-e, and 
outputs the minimum value. Therefore, the signal wave form shown in drawing 14 (g) in g points 
is obtained. The signal indicated to be drawing 14 (f) to (g) obtains the signal wave form which 
the average is taken in the average circuit 1 0 and shown in drawing 1 4 (h). 
[0009] In a subtractor 20, the signal in h points is subtracted from output signal c of 1 pixel 
retardation machine 30b, and the signal wave form of drawing 1 4 (i) is obtained. If the gain of the 
gain-adjustment machine 70 is set as 1, the output signal serves as the signal wave form shown in 
drawing 14 (j), and if it adds with the output signal from 1 pixel retardation machine 30b shown 
in drawing 14 (c), in an adder 80, the signal wave form shown in drawing 14 (k) as an addition 
result of an adder 80 will be obtained. In the nonlinear-processing circuit 90, tiie nonlinear 
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processing of this signal is carried out according to the output signal of the niiaximuQi detector 40 
and the minimum value detector 50. . „ 

[0010] For example, the size of a signal wave form (f), (k), and (1) is compared, and a signal (k) 
outputs a signal (f), when larger than a signal (f). Moreover, as for the parvus case, a signal (k) 
ou^uts a signal (g) from a signal (g). A signal (k) is outputted when otfier. That is, an amplitude 
is restricted using the detected maximum or the minimum value. If this is followed, the video 
signal with which the inclination of a profile which is shown in drawing 14 (1) became steep as an 
output signal of the nonlinear-processing circuit 90 will be obtained. 

[001 1] Thus, according to the conventional profile compensator, sharpness can be improved, 
without adding undershooting and an over shoot (the profile correction technique which was 
mentioned above is described to be a profile inclination correction type for the sake of the 
convenience of the following explanations.). 
[0012] 

[Problem(s) to be Solved by the Invention] However, with a configuration which was mentioned 
above, it had the fault of losing the geometric structure of a subject-copy image to a certain 
specific profile picture image. 

[0013] For example, when performing the conventional profile correction processing to the profile 
signal of the shape of a trapezoid which is shown in drawing IS (b), the signal of drawing 15 (b) 
is acquired as a maximum detection result corresponding to the signal of drawing IS (b). 
Moreover, the signal of drawing 15 (c) is acquired as a minimum value detection result. 
Therefore, an average signal turns into the signal of drawing 1 5 (d), it becomes the signal of 
drawing 15 (e), and the result which subtracted this average signal from HARASHIN number (b) 
will serve as the signal of drawing 15 (**), if this is added to HARASHIN number (b). According 
to a maximum detection result and a minimum value detection result, the nonlinear control of the 
signal of dr a wing 1 5 (**) is carried out, and it acquires the signal of dr a wing 15 (g) as a result. 
The raised bottom fraction of a trapezoid-like profile will become flat, and the geometric structure 
of a subject-copy image will be lost so that more clearly than this wave. 

[0014] Then, this invention offers the profile compensator which can perform profile correction, 
without losing the geometric structure of a subject-copy image in view of the above-mentioned 
technical probrem. 

[0015] With a configuration which was furthermore mentioned above, it had the fault that 
distortion arose to the profile with a large amplitude. 

[0016] For example, when profile correction processing of the conventional example is carried 
out to the profile signal ((A), (B)) with which a profile amplitude which is shown in drawing 16 
(**) is different, a profile correction picture image becomes like drawing 16 (b). Although the 
effect of a sharpness improvement is large since the amplitude oppressed in a nonlinear 
processing about the profile especially with a large amplitude is large, in connection with it, 
distortion also becomes large. Such a phenomenon appears notably, when the picture image 
which has a profile in the orientation of slant like drawing 1 7 (b) is rectified in the picture image 
displayed by raster like especially a television signal. The wave corresponding to each 
scanning line of drawing 17 (b) has become like drawing 17 (b). 

[0017] If profile correction processing of the picture image of drawing 17 (b) is carried out, it will 
become a picture image which is shown in drawing 17 (c), and a stair-like distortion will be 
produced in the profile fraction of the orientation of slant, drawing — 1 7 — (c) — each — the 
scanning line — corresponding — a wave — < — A — HREF — = — " ~ /— Tokujitu — /— tjitemdrw 

- . - ipdl - ? - N - 0000 - = - 237 - & N - 0500 - = - one - E - _ - N - /-; -?-:-<- 

- > — nine — < ~ six — = — /— /-- /— & — N — 0001 — = — 116 — drawing 17(d) — expiring — kana 

- like, the minimum amount of phase shifts for every scanning line for distortion displaying a 
slanting line originates in that it is a 1 pixel unit and a less than 1 -pixel shift amount cannot be 
expressed, and it becomes so remarkable that a profile amplitude is large and the profile 
correction effect is large Moreover, a profile amplitude is conspicuous a parvus case and, as for 
distortion, contrast is seldom conspicuous for a parvus reason from the first. 

[0018] Then, this invention offers the profile compensator which can perform profile correction, 
without producing distortion in view of the above-mentioned technical probrem, even if it is the 

profile of the orientation of slant. 

0019] 

Means for Solving the Problem] In order to attain the above-mentioned purpose, the profile 
compensator of the 1st invention (claim 1) A maximum detection means to detect maximum from 
two or more pixel signals near the attention pixel of an input video signal, A minimum value 
detection means to detect the minimum value from two or more pixel signals near the attention 
pixel of an input video signal. The operation means which considers the above-mentioned 
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maximum detector, tjie above-mentioned minimum value detector, and the above-mentioned input 
video signal as an input, and carries out data processing. The amplitude adjustment means which 
considers the output signal of the above-mentioned operation means as an input, and an addition 
means to add the output signal and the above-mentioned input video signal of the above- 
mentioned' amplitude adjustment means. The nonlinear-processing means which considers the 
output signal of the above-mentioned addition means as an input, two or more pixel signals near 
[ above-mentioned ] the attention pixel, the output signal from the above-mentioned maximum 
detection means, and the output signal from the above-mentioned minimiim value detection 
means are considered as an input, and it has a position detection means to detect the occurrence 
position of maximum and the minimum value. 

[0020] A maximum detection means by which the profile compensator of the 2nd invention 
(claim 3) detects maximum from two or more pixel signals near the attention pixel of an input 
video signal, A minimimi value detection means to detect the minimum value from two or more 
pixel signals near the attention pixel of an input video signal. The operation means which 
considers the above-mentioned maximum detection means, the above-mentioned minimum value 
detection means, and the above-mentioned input video signal as an input, and carries out data 
processing. The amplitude adjustment means which considers the output signal of the above- 
mentioned operation means as an input, and an addition means to add the output signal and the 
above-mentioned input video signal of the above-mentioned amplitude adjustment means. It has 
the nonlinear-processing means which considers the output signal of the above-mentioned 
addition means as an input, and a profile amplitude detection means to consider an output signal 
as an input from the output signal from the above-mentioned maximum detection means, and the 
above-mentioned minimum value detection means, and to detect the amplitude of a profile. 
[0021] A maximum detection means by which the profile compensator of the 3rd invention (claim 
4) detects maximum from two or more pixel signals near the attention pixel of an input video 
signal, A minimum value detection means to detect the minimum value from two or more pixel 
signals near the attention pixel of an input video signal. The operation means which considers the 
above-mentioned maximum detection means, the above-mentioned minimum value detection 
means, and the above-mentioned input video signal as an input, and carries out data processing. 
The amplitude adjustment means which considers. the output signal of the above-mentioned 
operation means as an input, and the first addition means adding the output signal and the abovcr 
mentioned input video signal of the above-mentioned amplitude adjustment means. The 
nonlinear-processing means which considers the output signal of the addition means of the above 
first as an input, and a profile amplitude detection means to consider an output signal as an input 
from the output signal from the above-mentioned maximum detection means, and the above- 
mentioned minimum value detection means, and to detect the amplitude of a profile, A profile 
extraction means to consider two or more pixel signals near the attention pixel of an input video 
signal as an input, and to extract a profile correction component; It has the second addition means 
adding the output signal and the above-mentioned input video signal from the above-mentioned 
profile extraction means, and a mixed means to mix the output signal from the addition means of 
the above second, and the output signal of the above-mentioned nonlinear-processing means. 
[0022] The profile compensator of the 4th invention (claim 8) considers the discretization video 
signal of a sampling period tl as an input, and is equipped with a sampling-period conversion 
means to change a sampling period into a sampling period t2, and the profile correction means 
which considers the discretization video signal changed into the sampling period t2 as an input. 
[0023] 

[Function] When maximum and the minimum value are detected in the same orientation to an 
attention pixel, in order not to perform profile correction according to the 1st invention, geometric 
structure of subject-copy image original is not lost. 

[0024] According to the 2nd invention, in the fraction with a large profile amplitude, since the 
amount of correction is set up small, distortion produced with the profile of the orientation of 
slant can be oppressed. 

[0025] According to the 3rd invention, since a profile eimplitude outputs a high region frequency 
highlight type profile correction signal in a large fraction, distortion produced with the profile of 
the orientation of slant can be oppressed, and the profile correction effect can also be acquired. 
[0026] Since according to the 4th invention profile correction processing is performed ^er 
changing a sampling period, distortion produced with the profile of the orientation of slant can be 
oppressed. 
[0027] 

[Example] It explains, referring to a drawing about the profile compensator of one example of this 
invention below. Drawing 1 is drawing showing the configuration of the profile compensator in 
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the 1st example of this invention. 

[0028] drawing 1 ~ setting — 1 — the input terminal of a video signal, and 2 an putput terminal 
and 10 — an average circuit and 20 -- a subtracter and 30a, 30b, 30c, and 30d — for a minimum 
value detector and 70, as for an adder and 90, a gain-adjustment machine and 80 are [ a 1 pixel 
retardation machine and 40 / a maximum detector and 50 / a nonlinear-processing circuit and ' 
100 ] position detectors The point different from the conventional example shown in drawing 13 
is a point of having formed the position detector 100. 

[0029] The output signal of an input video signal and the 1 pixel retardation machines 30a, 30b, 
30c, and 30d, the maximum detector 40, and the minimum value detector 50 is inputted into the 
position detector 100. The output signal of the position detector 100 is supplied to the gain- 
adjustment machine 70. 

[0030] The operation is explained about the profile compensator of drawing 1 below using view 
2 . The signal in each point a-m of dra vying 1 corresponds to the wave shown in drawdng 2 (a) - 
(m). 

[003 1] For example, when the signed of the shape of same trapezoid as drawing 15 (**) is 
inputted, on a - e each point, the wave of drawing 2 (a) - (e) is acquired, and the ou^ut signal of 
the maximum detector 40 and the minimum value detector 50 becomes like drawing 2 (f) and (g). 
Therefore, as an output signal of the average circuit 10, the wave of drawing 7 (h) is acquired and 
the wave of drawing 2 (i) is acquired as an output signal of a subtracter 20. The operation so far is 
the same as that of what was explained in the conventional example. 

[0032] Here, the output signal (f) of input signal and 1 pixel retardation machines [ 30a 30b, 30c, 
and 30d ] output signal (a) - (e) and the maximum detector 40, and the minimum value detector 
50 and (g) are supplied to the position detector 100, respectively. 

[0033] The position detector 100 consists of a circuit of drawing 3 . As for 101a, 101b, 101c, 
lOld, lOle, lOlf, lOlg, lOlh, lOli, and lOlj, in drawing 3 , a comparator and 120 are logical 
circuits. First, (g) is compared with drawing 2 (a) - (e) in comparators lOla-lOle, when equal, by 
the logical value, "1 " and when not equal, "0*' is outputted by the logical value, and a logical 
circuit 120 is supplied as the comparison result Al - A5, respectively. 

[0034] Moreover, in comparators lOlf-lOlj, (f) is compared with drawing 2 (a) - (e), and a logical 
circuit 120 is supplied as the comparison result Bl - B5, respectively, a logical circuit 120 — for 
example, (Table 1) — the time of fulfilling either of eight kinds of shown combination — a logical 
value ~ "0" ~ outputting — other than this ~ coming out — "1 " is outputted 
[0035] 
[Table 1] 



1 
2 
3 
4 
5 
6 
7 
8 



Al 


A2 


A3 


i A4 1 A5 


Bl 


B2 


B3 


: B4 : B5 


0 


1 


0 


; 0 i 0 


0 


1 


0 


I 0 : 0 


0 , 


1 


0 


0 i 0 


1 1 


0 


0 


0 : 0 


1 ; 


0 ! 


0 


0 i 0 


0 ! 


1 ' 


0 


0 1 0 


1 i 


0 


0 


0 i 0 


1 i 


0 , 


0 


0 ■ 0 


0 ; 


0 : 


0 


1 ! 0 


0 i 


0 i 


0 


1 \ 0 


0 ! 


0 1 


0 . 


1 ! 0 


0 : 


0 i 


0 i 


0 i 1 


0 ; 


0 1 


0 ! 


0 ! 1 


0 i 


0 ! 


0 ! 


^ 1 i 0 


0 1 


0 j 


0 i 




0 ! 


0 ! 


0 i 


0 I 1 



[0036] The logic shown in (Table 1) is controlled not to perform profile correction as an error, 
when maximum and the minimimi value are detected in the same orientation to an observing 
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point, then an observing point in the signal in c points of drawing 1 . This logic signal (m) is 
supplied to the gain-a4justment circuit 70, and when a logic signal is "0", it is controlled so that 
gain becomes zero. Therefore, as an output signal of the gain-adjustment machine 70, the wave of 
drawing ? Q) is acquired, it adds with the wave of drawing 2 (c), and the wave of drawing 2 (k) is 
acquired, in the nonlinear-processing circuit 90, the nonlinear processing of the wave of drawing 
2 (k) is carried out like the conventional example according to the wave of drawing 2 (f) and the 
drawing 2 (g), and it acquires the wave of drawing 2 (1). drawing 2 (1) — expiring — kana — 
distortion by the upper low fraction of a trapezoid-like wave is not produced like 
[0037] According to the profile compensator in the 1st example of this invention, profile 
correction can be performed as mentioned above, wdthout losing the geometric structure of a 
subject-copy image also to a certain specific profile picture image. 

[0038] In addition, the combination of a logical circuit is not having restricted to this, but is using 
various combination, and the control of it with a more high precision is attained. 
[0039] Draw i ng 4 is drawdng showdng the configuration of the profile compensator in the 2nd 
example of this invention. The point different fi-om the conventional example shown in drawing 
IS is a point that the profile amplitude detector 110 was added. The output signal of the maximum 
detector 40 and the output signal of the minimum value detector 50 are supplied to the profile 
amplitude detector 110, and the output signal of the profile amplitude detector 1 10 is supplied to 
the gain-adjustment machine 70. 

[0040] An operation of the profile compensator in the 2nd example of drawing 4 is explained 
using drawing 5 . For example, when the profile signal ( dravsdng 5 (A), (B)) with which an 
amplitude is different like the case where it is shown in drawing 16 is inputted, the wave in an 
observing point is drawing 5 (c), and the output signal of the maximxim detector 40 corresponding 
to it and the output signal of the minimum value detector 50 become like the drawing 5 (f) and 
(g), respectively. Therefore, the signal wave form of drawing 5 (i) is obtained as an output signal 
of a subtracter 20. The operation so far is the same as that of the profile compensator of the 
conventional example. 

[0041] The signal of the drawring 5 (f) and (g) is supplied also to the profile amplitude detector 
110 here. The profile amplitude detector 110 consists of a circuit of drawing 6 . 
[0042] In drawing 6 , 11 1 is a subtracter and 1 12 is a coefficient generator. The drawing 5 (f) and 
the signal wave form of (g) which were inputted in drawing 6 are subtracted in a subtracter 14 1, 
turn into the signal wave form shown in drawing 5 (o), and are supplied to the coefficient 
generator 112. That is, the subtraction result of a subtracter 111 shows the size of a profile 
amplitude. The coefficient generator 112 outputs the coefficient kn which sets up the gain of the 
gain-adjustment machine 70 according to the size of the inputted profile amplitude. 
[0043] The coefficient generator 112 consists of a comparator, and as compared with the 
threshold set up beforehand, when larger than a threshold, a coefficient kn is set to kn=0.5. A 
parvus case sets a coefficient kn to kn=l,0 from a threshold. 

[0044] Therefore, after carrying out amplitude adjustment of the output wave (i) of a subtracter 20 
as shown in drawing-5 (j), and adding it with an attention pixel signal (c) with an adder 80, it is 
supplied to the nonlinear-processing circuit 150. Like the conventional example, according to the 
output signal (f) of the maximum detector 40, and the output signal (g) of the minimum value 
detector 50, the nonlinear processing of the nonlinear-processing circuit is carried out, and it 
acquires the profile correction wave shown in drawing 5 (1) as an output signal. 
[0045] this wave **** — expiring — kana — the correction effect is weakened by making gain 
small like about the profile in which contrast has a profile amplitude greatly, and distortion 
produced especially with the profile of the orientation of slant is suppressed Moreover, to the 
parvus profile of a profile amplitude, profile correction can be performed as the conventional 
example. 

[0046] According to the profile compensator of the 2nd example of this invention, profile 
correction can be performed as mentioned above, without producing distortion also to the profile 
of the orientation of slant of what amplitude. 

[0047] In addition, the coefficient of a coefficient generator is not having restricted to two kinds, 
0.5 and 1 ,0, and may set up other values. Moreover, according to the size of a profile amplitude, 
you may control on a multi-stage story. 

[0048] Drawing 7 is drawing showing the configuration of the profile compensator in the 3rd 
example of this invention. The point different from the 2nd example shown in drawing 4 is a 
point that the profile extraction circuit 120, the gain-adjustment machine 130, the adder 140, and 
the mixed circuit 1 50 are added. Drawing 7 a, b, c, d, and the signal of e points are supplied to the 
profile extraction circuit 1 20, and the output signal of the profile extraction circuit 1 20 is supplied 
to the gain-adjustment machine 130. The output signal of the gain-adjustment machine 130 is 
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supplied to one input terminal of an adder 140. The signal of c points is supplied to {he input 
terminal, and, as for an addition result, while I will accept it adder 140 is sypplied^to one input 
terminal of the mixed circuit 150, The output signal of the nonlinear-processing circuit 90 is 
supplied to an input terminal, and, as for the mixed circuit 150, while I will accept it mixed circuit 
150 is controlled by the output signal of the profile amplitude detector 110. The output signal of 
the mixed circuit 150 is supplied to an output terminal 2. 

[0049] An operation of the profile compensator in the 3rd example of drawing 7 is explained 
using drawing 8 . For example, when the profile signal ( drawing 8 (A), (B)) with which an 
amplitude is different is inputted like the case where it is shown in drawing 16 , the wave in an 
observing point is drawing 8 (c), and the profile correction signal with which the output signal of 
the nonlinear-processing circuit 90 received profile inclination correction type processing as 
shown in drawing 8 (1) is acquired. The operation so far is the same as that of what was explained 
in the conventional example. 

[0050] Drawing 7 a, b, c, d, £ind the signal in e points are supplied to the profile extraction circuit 
120. The profile extraction circuit 120 consists of a circuit shown in drawing 9 . As for 121a, 
121b, and 121c, in drawing 9 , a coefficient multiplier and 122 are multi-input adders. If the 
coefficient of the coefficient multipliers 121a, 121b, and 121c is set as kl=-l/4, k2=l/2, and k3=- 
1/4 and a multiplication result is added with the multi-input adder 122, the wave of drawing 8 (q) 
will be acquired as an addition result. That is, the profile extraction circuit 120 is the high pass 
type VCF known well, and extracts a profile component. 

[005 1] After carrying out amplitude adjustment of the output signal of the profile extraction 
circuit 120 with the gain-adjustment vessel 140, it is added with the HARASHIN number (c) in an 
adder 140, and acquires the high region fi-equency highlight type profile correction wave with the 
undershooting which is shown in drawing 8 (r) as an addition output, and an over shoot. 
[0052] The profile amplitude detector 1 10 is the same configuration as drawing 6 fundamentally, 
and the signal shown in drawing 8 (o) as an output signal of the subtractor 1 1 1 of drawing 6 is 
acquired. The coefficient generator 112 outputs the coefficient kn which controls the mixed 
circuit 150 according to an input signal amplitude. For example, from kn=1.0 and the threshold 1, 
when [ that a parvus case is larger than the threshold 1 which an amplitude set up beforehand ] a 
parvus case is larger than kn==0.5 and the threshold 2 from a threshold 2, it is referred to as kn=0. 
The mixed circuit 1 50 calculates according to (-one number) a coefficient kn. 
[0053] 
[Equation 1] 

li^tti:^=knX£+ (l-kn) Xr 
O^kn^l 



[0054] According to (the-one number), kn enlarges mixed proportion of the high region frequency 
highlight type profile correction signal shown in drawing 8 (r), and outputs it so that it is as large 
as the parvus, i.e., a profile amplitude. Therefore, the signal shown in drawing 8 (s) as an output 
signal of the mixed circuit 150 is acquired. 

[0055] this wave — since — expiring ~ kana ~ oval occurrence can be suppressed especially in the 
profile of the orientation of slant, and the profile correction effect can also be taken out with 
enlarging proportion of a high region fi-equency highlight type profile correction signal about the 
profile in which contrast has a profile amplitude greatly like Distortion is not generated, even if it 
processes the profile of the orientation of slant, since all high region frequency highlight type 
profile correction is alignment processings. Moreover, to the parvus profile of a profile amplitude, 
profile inclination correction type profile correction is performed, 

[0056] According to the profile compensator of the 3rd example of this invention, profile 
correction can be performed as mentioned above, without producing distortion also to the profile 
of the orientation of slant of what amplitude. 

[0057] In addition, the mixed proportion of a mixed circuit is not having restricted to three phases, 
and may be set as a multi-stage story according to the size of a profile amplitude. Moreover, the 
configuration of a profile extraction circuit may not be having restricted to this, but may be the 
thing of what configuration, if the high pass type frequency characteristic is realized. 
[0058] Drawing 10 is drawing showing the configuration of the profile compensator in the 4th 
example of this invention. In drawing 10 , 200 is a sampling-rate converter and 400 is the profile 
correction section. The profile correction section is the same configuration as fimdamentally as 
the conventional profile compensator shown in drawing 13 , and the point different from the 
conventional example is a point which has placed and changed the 1 pixel retardation machine of 
the conventional example to the 4 pixel retardation machines 300a, 300b, 300c, and 300d. 
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[0059] About; the prpfile compensator of v i ew 1 0 , the operation is explained below, using 
drawing 1 1 . Fijst, as an input video signal is shovsm in drav^ing 1 1 (a), suppose that it is sampling 
**** sampled by the sampling period Ts (sec) per pixel, and this sampled- value train is supplied 
to the sampling-rate converter 200. The sampling-rate converter 200 consists of a circuit shown in 
drawing . In drawing 1?, ,201 is a zero insertion circuit and 202 is an interpolation circuit. 
[0060] First, sampling **** of drawing 1 1 (a) is supplied to the zero insertion circuit 201. For 
example, when changing the original sampling period Ts (sec) to one fourth, in the zero insertion 
circuit 201, the three zero points are inserted at Ts/4 spacing between each sampling value 
sampled by the sampling period Ts. The zero point inserted as shown in drawdng 1 1 (b) by 
inserting the zero point can be included, and the sampling period between each pixel is changed 
into Ts/4. As shown in drawing 1 1 (b), sampling **** from which the zero insertion was carried 
out and the sampling period was changed into Ts/4 is supplied to an interpolation circuit 202. An 
interpolation circuit 120 is for example, a load adder, the inserted zero point is interpolated by 
load addition using the original sampling value of the circumference, and sampling **** of 
sampling period Ts/4 which are shown in drawing 1 1 (c) is obtained. Sampling **** of 
sampling period Ts / 4 is supplied to the profile correction section 400. The profile correction 
section 400 is processed like the profile correction circuit explained in the conventional example, 
and the profile correction wave (sampling ♦***) shown in drawing 1 1 (d) as an output signal of 
the profile correction section 400 is acquired. 

[0061] this drawing **** — expiring — kana — distortion produced when profile correction is 
carried out to a slanting profile, since the spacing (the minimum shift width of face) of 1 pixel is 
set to one fourth like compared with the profile compensator of the conventional example can be 
suppressed 

[0062] Profile correction can be performed, without producing distortion also to the profile of the 
orientation of slant as mentioned above according to the profile compensator in the 4th example 
of this invention. 

[0063] In addition, a sampling-rate converter is not having restricted to this configuration, and as 
long as the sampling period after conversion becomes smaller than the sampling period before 
conversion, it may use the thing of what configuration. Moreover, what is necessary is for a 4 
pixel retardation machine not to be what was restricted to this value, and just to set it up t' 
arbitrarily in accordance with the sampling period after conversion. 
[0064] 

[Effect of the Invention] A maximum detection means to detect maximum as mentioned above 
from the pixel signal of the plurality [ this invention ] near the attention pixel of an input video 
signal, A minimum value detection means to detect the minimum value from two or more pixel 
signals near the attention pixel of an input video signal, The operation means which considers the 
above-mentioned maximum detector, the above-mentioned minimum value detector, and the 
above-mentioned input video signal as an input, and carries out data processing. The amplitude 
adjustment means which considers the output signal of the above-mentioned operation means as 
an input, and an addition means to add the output signal and the above-mentioned input video 
signal of the above-mentioned amplitude adjustment means. The nonlinear-processing means 
which considers the output signal of the above-mentioned addition means as an input, two or 
more pixel signals near [ above-mentioned ] the attention pixel, the output signal from the above- 
mentioned maximum detection means, and the output signal from the above-mentioned minimum 
value detection means are considered as an input. A quality profile correction picture image can 
be acquired by establishing a position detection means to detect the occurrence position of 
maximum and the minimum value, without losing the geometric structure of subject-copy image 
original. 

[0065] Moreover, a maximum detection means to detect maximum from two or more pixel 
signals near the attention pixel of an input video signal, A minimum value detection means to 
detect the minimum value from two or more pixel signals near the attention pixel of an input 
video signal, The operation means which considers the above-mentioned maximum detection 
means, the above-mentioned minimum value detection means, and the above-mentioned input 
video signal as an input, and carries out data processing. The amplitude adjustment means which 
considers the output signal of the above-mentioned operation means as an input, and an addition 
means to add the output signal and the above-mentioned input video signal of the above- 
mentioned amplitude adjustment means, By establishing the nonlinear-processing means which 
considers the output signal of the above-mentioned addition means as an input, and a profile 
amplitude detection means to consider an output signal as an input from the output signal from 
the above-mentioned maximum detection means, and the above-mentioned minimum value 
detection means, and to detect the amplitude of a profile The quality profile correction picture 
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image which oppressed distortion produced with the profile of the orientation of sla^it can be 
acquired. 

[0066] Furthermore, a maximum detection means to detect maximum fi"om two or more pixel 
signals near the attention pixel of an input video signal, A minimum value detection means to 
detect the minimum value fi-om two or more pixel signals near the attention pixel of an input 
video signal. The operation means which considers the above-mentioned maximum detection 
means, the above-mentioned minimum value detection means, and the above-mentioned input 
video signal as an input, and carries out data processing, The amplitude adjustment means which 
considers the output signal of the above-mentioned operation means as an input, and the first 
addition means adding the output signal and the above-mentioned input video signal of the above- 
mentioned amplitude adjustment means, The nonlinear-processing means which considers the 
output signal of the addition means of the above first as an input, and a profile amplitude 
detection means to consider an output signal as an input from the output signal from the above- 
mentioned maximum detection means, and the above-mentioned minimum value detection 
means, and to detect the amplitude of a profile, A profile extraction means to consider two or 
more pixel signals near the attention pixel of an input video signal as an input, and to extract a 
profile correction component, By having the second addition means adding the output signal and 
the above-mentioned input video signal from the above-mentioned profile extraction means, and a 
mixed means to mix the output signal from the addition means of the above second, and the 
output signal of the above-mentioned nonlinear-processing means While distortion produced with 
the profile of the orientation of slant is oppressed, the quality profile correction picture image 
which added undershooting and the over shoot can be acquired. 

[0067] Furthermore, distortion produced with the profile of the orientation of slant can be 
oppressed by having a sampling-period conversion means to change the discretization video 
signal of a sampling period tl into a sampling period t2, and the profile correction means which 
considers the discretization video signal changed into the sampling period t2 as an input. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the profile compensator in the 1st example of this invention 
[Drawing ?] It is a wave form chart in order to explain an operation of the profile compensator in 
the 1st example of this invention. 
[Drawing 3] The block diagram of a position detector 

[Drawing 4] The block diagram of the profile compensator in the 2nd example of this invention 
[Drawing S] (A) is a wave form chart in order to explain an operation of the profile compensator 
in the 2nd example. 

(B) is a wave form chart in order to explain an operation of this profile compensator. 
[Drawing 6] The block diagram of a profile amplitude detector 

[Drawing 7] The block diagram of the profile compensator in the 3rd example of this invention 
[Drawing 8 ] (A) is a wave form chart in order to explain an operation of the profile compensator 

in the 3rd example. 

(B) is a wave form chart in order to explain an operation of this profile compensator. 
[Drawing 9] The block diagram of a profile extraction circuit 

[Dra w in g 1 0 ] The block diagram of the profile compensator in the 4th example of this invention 
[Drawing 1 1 ] It is a wave form chart in order to explain an operation of the profile compensator in 
the 4th example of this invention. 

[Drawing 12] The block diagram of a sampling-rate converter 

[Drawing 13] The block diagram of the profile compensator in the conventional example 
[Draw i ng 1 4] The wave form chart for explaining an operation of the profile compensator in the 
conventional example 

[Drawing 15] The wave form chart for explaining the technical probrem of the profile 

compensator in the conventional example 

[Drawing 16] (A) is a wave form chart for explaining the technical probrem of the profile 
compensator in the conventional example. 

(B) is a wave form chart for explaining the technical probrem of this profile compensator. 
[Drawing 17] The wave form chart for explaining the technical probrem of the profile 
compensator in the conventional example 
[Description of Notations] 

1 Input Terminal 

2 Output Terminal 
10 Average Circuit 
20 Subtractor 

30 1 Pixel Retardation Machine 
40 Maximum Detector 
50 Minimum Value Detector 
70 Gain-Adjustment Machine 
80 Adder 

90 Nonlinear-Processing Circuit 

100 Position Detector 

110 Profile Amplitude Detector 

120 Profile Extraction Circuit 

130 Gain- Adjustment Machine 

140 Adder 

150 Mixed Circuit 

200 Sampling-Rate Converter 

300 Arithmetic Circuit 

400 Profile Correction Section 
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CLAIMS 
[Claim(s)] 

[Claim 1] A maximum detection means to be the profile compensator which emphasizes the 
profile of a picture image, and to detect maximum from two or more pixel signals near the 
attention pixel of an input video signal, A minimvim value detection means to detect the minimum 
value fi-om two or more pixel signals near the attention pixel of an input video signal, The 
operation means which considers the above-mentioned maximum detector, the above-mentioned 
minimum value detector, and the above-mentioned input video signal as an input, and carries out 
data processing, The amplitude adjustment means which considers the output signal of the above- 
mentioned operation means as an input, and an addition means to add the output signal and the 
above-mentioned input video signal of the above-mentioned amplitude adjustment means. The 
nonlinear-processing means which considers the output signal of the above-mentioned addition 
means as an input, two or more pixel signals near [ above-mentioned ] the attention pixel, the 
output signal from the above-mentioned maximum detection means, and the output signal from 
the above-mentioned minimum value detection means are considered as an input. Have a position 
detection means to detect the occurrence position of maximum and the minimum value, and the 
above-mentioned amplitude adjustment means is controlled using the output signal of the above- 
mentioned position detection means. And the profile compensator characterized by controlling the 
above-mentioned nonlinear-processing means using the output signal of the above-mentioned 
maximum detection means, and the output signal of the above-mentioned minimum value 
detection means. 

[Claim 2] A position detection meeins is a profile compensator according to claim 1 characterized 
by to have two or more second comparison meanses compare the amplitude of two or more first 
comparison meanses to compare the amplitude of two or more pixel signals near the attention 
pixel, and the output signal of a maximum detection means, two or more pixel signals near 
[ above-mentioned ] the attention pixel, and the output signal of a minimum value detection 
means, and the logical operation means which considers the two or more above-mentioned firsts 
and second comparison results from a comparison means as an input. 

[Claim 3] A maximum detection means to be the profile compensator which emphasizes the 
profile of a picture image, and to detect maximum from two or more pixel signals near the 
attention pixel of an input video signal, A minimum value detection means to detect the minimum 
value from two or more pixel signals near the attention pixel of an input video signal. The 
operation means which considers the above-mentioned maximum detection means, the above- 
mentioned minimum value detection means, and the above-mentioned input video signal as an 
input, and carries out data processing. The amplitude adjustment means which considers the 
output signal of the above-mentioned operation means as an input, and an addition means to add 
the output signal and the above-mentioned input video signal of the above-mentioned amplitude 
adjustment means. It has the nonlinear-processing means which considers the output signal of the 
above-mentioned addition means as an input, and a profile amplitude detection means to consider 
an output signal as an input from the output signal from the above-mentioned maximum detection 
means, and the above-mentioned minimum value detection means, and to detect the amplitude of 
a profile. The profile compensator characterized by controlling the above-mentioned amplitude 
adjustment means using the output signal of the above-mentioned profile amplitude detection 
means, and controlling the above-mentioned nonlinear-processing means using the output signal 
of the above-mentioned maximum detection means, and the output signal of the above-mentioned 
minimum value detection means. 

[Claim 4] A maximum detection means to be the profile compensator which emphasizes the 
profile of a picture image, and to detect maximum from two or more pixel signals near the 
attention pixel of an input video signal, A minimum value detection means to detect the minimxmi 
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value from two or more pixel signals near the attention pixel of an input video signaj. The 
operation means which considers the above-mentioned maximum detection means., the above- 
mentioned minimum value detection means, and the above-mentioned input video signal as an 
input, and carries out data processing. The amplitude adjustment means which considers the 
output signal of the above-mentioned operation means as an input, and the first addition means 
adding the output signal and the above-mentioned input video signal of the above-mentioned 
amplitude adjustment means. The nonlinear-processing means which considers the output signal 
of the addition means of the above first as an input, and a profile amplitude detection means to 
consider an output signal as an input from the output signal from the above-mentioned maximum 
detection means, and the above-mentioned minimum value detection means, and to detect the 
amplitude of a profile, A profile extraction means to consider two or more pixel signals near the 
attention pixel of an input video signal as an input, and to extract a profile correction component. 
The second addition means adding the output signal and the above-mentioned input video signal 
from the above-mentioned profile extraction means. It has a mixed means to mix the output signal 
from the addition means of the above second, and the output signal of the above-mentioned 
nonlinear-processing means. The profile compensator characterized by controlling the above- 
mentioned mixed means using the output signal of the above-mentioned profile amplitude 
detection means, and controlling the above-mentioned nonlinear-processing means using the 
output signal of the above-mentioned maximum detection means, and the output signal of the 
above-mentioned minimum value detection means. 

[Claim 5] A profile amplitude detection means is a profile compensator according to claim 3 or 4 
characterized by having a subtraction means to take the difference of the output signal from a 
maximimi detection means, and the output signal from a minimum value detection means, and a 
coefficient occurrence means to generate a coefficient on the basis of the subtraction result from 
the above-mentioned subtraction means. 

[Claim 6] A profile extraction means is a profile compensator according to claim 4 characterized 
by being a high region frequency transit type **** means. 

[Claim 7] An operation means is a profile compensator given in either of the claims 1 , 3, or 4 
characterized by having an equalization means to take an average of the output signal from a 
maximum detection means, and the output signal from a minimum value detection means, and a 
subtraction means to take the difference of an input video signal and the output signal from the 
above-mentioned equalization means. 

[Claim 8] The profile compensator which is a profile compensator which emphasizes the profile 
of a picture image, considers the discretization video signal of a sampling period tl as an input, 
and is characterized by having a sampling-period conversion means to change a sampling period 
into a sampling period t2, and the profile correction means which considers the discretization 
video signal changed into the sampling period t2 as an input. 

[Claim 9] A maximum detection means to detect maximum from two or more pixel signals near 
the attention pixel of the discretization video signal from which the profile correction means was 
changed into the sampling period t2, A minimum value detection means to detect the minimum 
value from two or more pixel signals near the attention pixel of an input video signal. The 
operation means which considers the above-mentioned maximum detection means, the above- 
mentioned minimum value detection means, and the above-mentioned input video signal as an 
input, and carries out data processing. The amplitude adjustment means which considers the 
output signal of the above-mentioned operation means as an input, and an addition means to add 
the output signal and the above-mentioned input video signal of the above-mentioned amplitude 
adjustment means. The profile compensator according to claim 8 characterized by having the 
nonlinear-processing means which considers the output signal of the above-mentioned addition 
means as an input, and controlling the above-mentioned nonlinear-processing means using the 
output signal of the above-mentioned maximum detection means, and the output signal of the 
above-mentioned minimum value detection means. 

[Claim 10] The discretization period t2 is a profile compensator according to claim 8 
characterized by being smaller than the discretization period tl . 



[Translation done.] 
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[0 0 2 1] m3(D^m (1*^:^4) (D^^miEmm 

xti^^m^<D^Emmm:m<Dm^(ommmm^^^ 



(4) i»Pi^5-3 1 6 3 9 2 

6 

ut.m^x-fy^mmn^x-hh\.mw^smt^^^m 

t. mummim^^Wiomiimntmmx-n^^m^^ 

mn^xi^ht^t^Wtm^m^wths mumxmkm^ 

xiiii\^m%(omm^^m^^m%mmiikm^wth. x 
10 ii^^m^(D^mmmm,m<DmsL(ommm^^xi2t:\. 

^WLti^^(omtimmimmx^^mmn^Mnr^^::^ 

[0 0 2 2] m4(D^m m^ms) <DmxmiEmm 

\t. ^^{fc^^t i<Dmm4tmmmn^x:htv. m:^ 
itmm t 2 \zm:^itmm^^mr^m:^itmm^^^j^ 
m^immt 2\zsm^nrdBm^tf^iStm^^xti 

[0 0 2 3] 

[fpffi] mi(o%m\z^n\t. mmmmxznx^xn-':^ 

[0 0 2 4] ^2<D^m\z^n\t. m^mmt^±^^^u 
[0 0 2 5] m3<Dmn\z^n\t. mnw^f^^'^^^w^ 

[0 0 2 6] m4<D^mz^ti\'£. ^^itmm=s:iitkv 
xi^f^i^mt^miEmm^norc^. mib:^[^<Dti»x^c 

[0 0 2 7] 

immm) j^r^^m(D—mmm<Dt^mmjEmm\z'Di^ 
xmm^^mvuii^i^mm^^. mi\t^^m<omi(D 
m^m\z^n^»mmiEmm<om0Si^^'rmx^^. 
40 ( 0 0 2 8] la 1 (c^fevix, 1 ^Wi^m^(Dxti1^=f'. 
2 \^miim=^. 1 0 \t^mmMn. 2 0 \mM^. 3 o 

a. 3 0 b, 3 0c> 3 0 d 1 HISiiM^. 4 0(^11 

±m^m^m. 5 0 7o\t^^>m 
Bo\mn^. ^ omFUif^^mm^. ioo« 

^9C®«^WlHl^ 1 0 0 ^Wtnx\^^^^X:^^o 

[0 0 2 9] ^u^mm^i 0 o\z\txti^»m^^^ 

tXliii?^ilMSS3 0 a. 3 0 b. 3 0 c, 3 0d, 

M^mimi^4o. m^hmiikmM^^ooymtim^ti^xti 
50 $ns, fi®«tdiisiK 1 0 0 <omi2mn\t.^'i >mism 



—934— 



(5) 
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7 0Jc«)e$ns« 

[0 0 3 0] &rfm 2 i^Tia 1 <Dm^miEmm\z-:> 
n\m2 (a) - (m) izmnkmizMj^vxi^-^^. 

[0 0 3 1] f^^^^mi 5 (-r) i:l^t:-&J^«(^«^ 
it^Xil^n^m-^. a-e*iC-ptt02 (a) - (e) 

0(Dmtfmmtm2 if) , (g) (djc-^jc^s 

(h) (owLmm^ti. «scag2o<oa:^s^tiUT0 
2 (1) cDt&j^75^^6n^« ::c:^TcoS!ifP«a*0!iT 

[0 0 3 2] Cienr, A:^m^:feJ:t;iia*aM«3 0 
a> 3 0 b, 3 0 c, 3 0 dOtB*«^ (a) (e) 

:fe<tt;M:*cM«^di[U8S4 0. m^bm^mmi^b 0 (Dmti 
if) . (g) \t,^n^ti^m^mmi^i oo\zm 

[0 0 3 3] &:m^m\3im ioo\t. m^\m 3 ©ihik 
xmm^n^. m3\z^^>x. 101 a, 101 b. 1 

Olc. 1 0 1 d. lOle, lOlf, 1 0 1 g, 1 

01 h, lOli. lOlj «jtifijg§. 1 2 0 \t^m^ 
^X^^o ^•r> Jti^Sgl 0 1 a-l 0 1 e(r*5l.iT0 

2 (a) - (e) L (g) ;5^it®Sn, ^V^^m-^. m 
At^^SMT" 1", ^l><;a:(.iJi'&JiiiS<i[-T?" 0" 

^miji.. iti^)^:^Ai'-A5chux-en^ni&3iiii» 
1 2 oic^i&$n^. 

[0 0 3 4] *;tit^^l 0 1 f -1 0 1 j {c;fe(<>T 
tt. ^2 (a) - (e) t (f) ;J^«iti^^n, it^^ISm 
B 1 -B 5 i: l^X^tl^n^m^^ 1 2 0 JC^J&Stl 

^. ^311511^1 2 0tt, (^1) ic^-rsiioc^ 

[003 5] 

[^1] 



20 



30 



40 



8 
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B2 


: B3 : B4 
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0 : 
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0 : 
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0 : 0 
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0 i 
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0 1 0 
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1 1 
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0 : 0 
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1 J 
....... 


0 




0 
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1 i 
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0 ! 0 
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0 i 0 j 
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0 ! 


0 


oil! 


0 


0 i 


0 ) 


Oil! 
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0 ! 


0 


Gill 


0 


0 i 


0 : 


0 i 0 i 


1 


0 : 


0 ; 


0 : 0 : 


1 


0 i 


0 • 




0 


0 i 


0 j 


^ 0 i 0 j 


1 


0 ! 


0 


0 : 0 ; 


1 



50 



[0 0 3 6] (^1) iC^riia^S 1 (D c j±Ctc;fettS 

m^^^Bj^L-rtw^. ^B}k\z^vxmi:r:^i^xm± 

iDfSi^^^oizmmr^. ^(ommm^ (m) «y'i'>ii 

\ty^ >f)^m\zu^^o\zmm'r^o x^tzj^-dx^^z^ 
wm^i ^(o^tsm^^\^xm2 cj) (Dwmtm^ 
n. K2 (c) (Dm^t,ism\.x^2 ck) o^m^^^ 
So S2 (k) <Dm^\x. ^m^^mM^^ ^\z^^^X' 
mkmtMmz^2 (f) tBi2 (g) (nm&\z\^fz.if^ 

oTl^^J^^aS^nia 2 (1) CD^Jg^^iSo S2 
(1) is^^^is^l3.^r>\z. #fl^JKO&?^(Z)±{g;aS5j^T<Z) 

[0 0 3 7] JEJi±cD<fc o {c*^§^cDii 1 (r>%m.mz^\^ 

[0 0 3 8] n,^. i&3ffi|Hli?S(DfflL^^t)i3-«2:tUCKo 

[0 0 3 9] 04«, ^m^(r>^z(r>mMm\z^n^^ 

t>^o mmmm»m\^mi i o\z\tm:Km^ti^m»4o 

$nT:feD, ?i^^4ittttiiniK 1 1 o<Dffl*m^«y^ 
>iiSESS7 ofc«»&$ns. 

[0040] ^4(DfR2 <Dmmm\z^»^»$f^mJE&n 
(Dmmz^^^x. ^b^m^^xwimr^. m^\t. ai 
6\z^'rm'&tmm\zmm(r>my3i^®mmn (05 
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(6) 

9 

(A) , (B) ) ttxfi^nitm^. ^BMs^<Dwm\t 
0 5 (c) T^D, ^n\z$i^\ytc,m.-xm.^^mnAo 

-€=n0 5 (f) :fe<fctX (g) (3!>ci:5tC3^^, L:^*««dT 
«#^2 0(Dm:^©^^:UT^5 (i) CD^#iS^J^7&t# 

[0 0 4 1] C^T0 5 (f ) (g) OM^tt^ 

ffilelK 1 1 0 ft, -MTttiH 6 ®|iII»-C«£R$ns. 10 
[0 0 4 2] ^6iC:feV^X> 1 1 1 112« 

m^\z^^>xxii^nrcms (f) 
;fe<i:t^ (g) com^«j^«> mn^x riic:feviT«» 
^n, 0 5 (o) \z7rrrmwimiiur>. 
1 2ic#t«&sn^o 1 KDmmt^mm 

coy^ V^^^S^&k n &m:;^3"rs« 
to 0 4 3] 1 2tt, fetAt^Jtfe!5l&-e« 

^$nT:feO, fe^>^>Ci6^^LfcEgfit^ltifi^bTK^ 20 

= 1. Oi:-r^o 

[0 0 4 4] ^^xmn^2 0(omtim^ (d tias 
(j) (z><i:'5Jcii«iiiM$n. ins^ss o-caeii^M 

^ (c) <i:in»$nfccr)'^, #^f^MSlHl?&l 5 o\z^ 

^mm^Ao<Dmtimn (f) :feci;t;cs/hfii«itHiiii&5 
ooai:^m^ (g) ^zl.t:l^A'D'x^^mm^m^n. m-h 
^^^bTia5 (1) \z^^mnmmm^^^. so 
[0 0 4 5] zi(Dm^ti^i^mfi^is.^^\z. mm^ti^^ 

^'^^nx^o ^tcMnmm(r>n^^\,^mm\znvxmt 

[0 0 4 6] I^A±(7)J:-5tC2^^igco^2co|^:^^?ilco^^ 

SiE^Mfcjcnf^, ii(D^o'r^mm(D^^:^\^<D^mz 

[0 0 4 7] ^1k%^m<D^miO , 5^:1. 0 4Z? 

0 2a«lCPKofc2:i:T?ft?^<. ^(Dm<om^WL^VX 

[0 0 4 8] m7\X. *^?g©S3CD||Jfi^{C*3^t-6« 

mmmiimn.^M.\%. mm^&iM^i 2 0, y^>^^ 

Sgl 3 0, fiuSCSgl 4 0. ^l-^IUKl 5 0;6tiijiD$nT 
Vi-S/SCT*^. 07 a. b, c. d, e^(Z>m^«ftllIX 

tttfiipigs 1 2 0 jc#^jfi&$n. i^i^iatfi©^ 1 2 0 
m^\t^^ >mm& 130 tc«ift&$n^o y-r >mm^ so 
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10 

1 3 0©ai:^^^ttJDffSi 4 0 a)-:;^<z>A:^^iTfc#l 

«&$nTV^«So ilD^^l A0(D^O-:b(DXi3m=r'\Z\t 

o(K>—:^<DXi3t&^\zm&^n^. m^mv&i 5 o<7>t> 

o-:^(Dx-^m=^\z\tt^mm9mm^^ o<D&i:hmmi^ 

««&$n, ig^lHlKi 5 0ttiSia5S1i«tttlIiIKi 1 0(0 

[004 9] 07 <Dmz<r>mi&m\z^^^^^%mjEmwi 
<ommzr:>^,^xm^^m\^^xvmt^. mx\i. 01 e 
\z^'r^^hmm\z. mmi<D^fi,^mnmn (08 

(A) , (B) ) ffixti^tiTiim^s mm^x<o^m\t 
08 (c) 4^mm9m^}^9 0(Dmyjm^\m 

[0 0 5 0] 07 a, b, c. d. emz^\f^m^\t 

mmmmm^ 1 2 0 {z^^m^nx^^^. «ii^aa50gs 1 
2o\t. '^iix^im9\z^'r^^xm^-^n^. m9^z 

*5Vir> 12 1a, 121b, 121c H^Sc^gtgg, 

1 2 2 Ji#5^A::^iH]^S§^*^o -^ifc^^gg l 2 l a. 1 

2 1b. 12 1c (OmSL^. fttX\t 
kl=-l/4, k2 = l/2, k3=-l/4 

\zm:^v. mw^^^^xijm^mi 2 2xtmm 

lni3¥je*tLT. 0 8 (a) t^^O 

^^fflmiHjgsi 2 oti. ck<^^nrcji5^a3a^:7>f;^ 

[0 0 5 11 *S»JSttlIiIl^ 1 2 0 C3!)ttl:bm^tty^ >gl8 

1 4 0 xm^m^-^nrcay-^. mw^ i 4 o \z^\^^ 
xmm^^ (c) i:in»$n, unSta^fjiiUTss (r) 

[0 0 5 2] MI^«i|i«iai[ElK 1 1 OtiS*&?)ICtt0 6 

Lmcm^x;^o. mQ<Dmm^i i icomttm^Lv 
xms (o) f^^t-m^;5f^Ai&nso ^sc^^si 1 2 

«A;t?m-^|gi)llCL:rc:*toTjg^InIg&l 5 OSrM^^-r^ 

:rclS3Mli:0/jN$l.>^'^fikn=l. 0. BiMl^O;^ 
^<mm2Xr)/l>s^\,^m^}tkn = 0. 5, Kflt2ci;D 
Vi^'&Ji k n = 0 iT-So fg-^©^ 15 0 liffiftk 

[0 0 5 3] 
[IS1] 

lS^aj*=knXfi+ (l-kn) Xr 
O^kngl 

[0 0 5 4] (Sfcl) fcJ;nt^kn;&t/h^Vitai:\ 
t)*&»li>IS)&t:fe#ViS^08 (r) fc^t"i««^2SSt5ft 

VltiSt^^ XM-^^^ 15 0 (Omtjmmi bT0 8 ( s ) 



—936— 



11 

[0 0 5 5] :i<oi&m^f)'^^mf)^u^v\zm^mmi)^:k 

[0 0 5 6] &.±(D^3\Z^^m(D^3(D^1l^m<D^^ 

mjE^m\z^n\t. a(D^'^umm(D^isb:^i^o:>^m\z 

1^VXh^^±C^:i2i/3i<^nmiE^fT'^^^ii>^X^ 

-So 

[0 0 5 7] f3i^. m^^^o^^m^^itrntsmmzm-D 
ftz.tx\t:^<. tSimmm(o:k^'^\zit'oxs^mmzm 
mvx^mt^f3i\,\ ^fz. ^^mm^m<Dmm^z.n\z 
m^faz. tx\tu < . ^mmMm<Dm&sc^^^mm^ 

^%<D:^^^(0^'^:^m^<o^(OX^^X%mt>f3ii>. 

[0 0 5 8] mi o\t^^m(Dm4(Dmmm\z:^^f^^ 
nrnjEmmo^m^^^-rmx^^^. mi oic*5v^t2 o 
0 «-9->:/u >^u- h^msg, 4 0 0 tttt^ffiiEfiST 
sb^o ^mmiEm\t. ^t^imi 3\z7f:vrz^^^(D^ 
^miEmmiiM^mz\tmcm^x^D. m^i^^iScU 
^A\tvt^m<oim$^m^ff^4m^mmms o o a, 

3 0 0 b, 300 c, 3 0 0 d\zm^i^t>'DX\f^^jkX 

[0 0 5 9] otDm^mmmmiz^^^x. mi 

^\tmil (a) \z^T^o\Zs lilI**fcDlJ->7'U 
>ifmmTs (s e c) T-tJ->:/U>^$n:/S:if>yU 

a^iftsg 2 0 0 tt. r:Liixvm 12 \z^t^nxm^^n 

TV^-S. ^1 2IC*5<.>T2 0 l««»AIsIi»> 2 0 2li 

nmM^x^^. 

[0 0 6 0] HI 1 (a) <o^>^^)>^mmu 
^fflAiHiss2 0 1 \z^n'^n^. rztx\t. M•t^>yu 

>y^fflTs (sec) &l/4lC^«rs«^, 
Allli&2 0 lT?ttlJ->::/U>5^^a!TsriJ->yj>^5f 

$n:^^-9->:/'j >^j/fiafio»cT s /Ammx 3 oco^n^i^ 

«:»A-r^. i^^&ifAt-^CltTHl 1 (b) JC^t" 

,fc 5 1:: # A s nfc^^a & ^ < 86r -tn-^^ncoiasKi^t^ 

>:/U>i^^«S«Ts/4t;:^SI^nSo 01 1 <b) 

ic^T^^tc. mmx^tiX'i)^>:/^)>^mmf)^T s / 

4 «c«5Si3n>tif>:/»j >^{i>^j«fflraiHi» 2 0 2 ic« 

Jl&$n^« ffifB]lpIggH 2 0«, ;^t;^(*I^Sin]fiC8gTfe 

0. #A^n)5:«^(^^cD^jaa>Mit>:/u>i^M&ffl 
i.iT«rSllD»Jc<kDM[W$n> HI l (c) JC^-rJ:'5 
;a:i^'>:/U >^mmT s / 4 (7)1^>:/U >^{i^J;5<^^ 
n-s. i^->:/u>i^^»iTs/4(D-9->yu>^fii^j« 



(7) i|^5l¥5-3 1 6 3 9 2 

^^SiEgp4 0 o\zmm^n^. ^nmiEm4 oo\t^ 
Mmxwimi^ft^^miE^f^tmmizmm^n. 

IESP4 0 0<3DliJ*m#<!:bTHl 1 (d) tc^-r«&^ffl 

[0 0 6 1] z.<Dmf)^^mf)^^^z>\zimm<Dmm im 
/jN© -yy^m) i)m^m<D^mmiE&m\z]t^x i / 4 

^ cD^^fc^ LTei»«iE i; 

[0 0 6 2] ^i,(r>^^\z:^^^(D^A(n^mmz^\^ 

[0 0 6 33 J^^. it>:/U>^l/~h^SS«::<^«i 

mzm,'oit^t,x\^f3.<. ^^^<D^>:fv>^mmi)^ 

<o^'5fs:m^<Dh(D^m\^^x^mt>ts.\^>o ^rz4mmm 
mm^^<om\zm'oft^(Dx\^r3i< ^mk<r>^>:f'} > 
^mm\zd!>t>^x^M\zm:&^nu^ v^. 

[0 0 6 4] 

mwsm-^wt(D\htimn^xiiiir^^mm^m^ 
Wit. mt^^Bmm]&m(om,^(Dmmm^hm^m±m. 

^^m^m^WLt.^m\^^z.ii\z^K) . mmmi^^<Dm 

Z.tt)iX^^o 

[0 0 6 5] ^Tc. x:b^mm^<DmEmmm:m<Dm^ 

iBS/jNMttttl#SigaiaA:^efe»m#&A:^ t: blSIJffl 

mrr^^n^'WLti. trieias-T-a«)tH:fjM^*A^i:f 

x-h^^Lm^^tm-^^tR^n^wtt.. mun\m^WL<r>^ 
tim'^^x'hi:^'r^^^im9m^wtt. i&KJS:^M«ttt 

[0 0 6 6] A*8*««^<oae®*ia^co^g 

xti^^mno^m.^m^j5im(om^<Dmmmnf)'^^^/i^ 
50 m^nkmt^m^hm^m^WLh. m^m.±mmm^WLt. 
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[0 0 6 7] ^ib\z. m:^itmm 1 1 (Dmmitmmm^ 

y^itmm t 2 \zitm'^nrcmwiitmmm^^xi]t'r^ 
^nmiE^mt:^m^^z.^i\z^r). m^:^^(Dm$^'c 

m 1 1 y^^m<Dm i (DmMm\z^vf^^umiEmm(D 



14 



m 2 ] i^^m<o^ 1 <Dmmm\z^n^mnmiEmmi<o 

[03] ^mmmm^oym^m 

[E34] :^mm<D^2(Dmmm\z:^n:hmmiEMmo> 



10 



20 



[13 5] (A) ^iM2CD^5S0UJC:fett^^lI5^iE^gO 30 

[13 6] mwmmwmt(^mimi 

[13 7] *S£iga)^3<OSIJfil»ltC:fett^l6»«iEfeg<D 



[0 8] (A) \t.mz(n^m^\z^v^^wmwEmu(r> 



[09] ipS^miHl^(O«3^0 
a)«9^0 

[011] 2js:^ig(Z)m4 0^JBW(C::fettS«»«iE»S 

[012] •U->:/U>'^^u-h«16«a>«l*S0 

[013] t3!5fel?!Ilc:fett^*ft3^MiE^®©:^fiK0 
[014] a£3fc^Jc;feij-Sia«aiE^@co®if^^lft?g'r 
Sfc«)<7>«J^0 
[015] ^3l^^(C:^(t'&t3ffffiiEig@(D^]ll&i{^§^f 

[016] (A) ttfl£*0i|ic:fettStt»«iE»iS©S|JS 

^Ui^-r^:/^cse>co&j^0 

(B) }^ii«ias«iE^gcDMM*uiB^'r^7t8e)<o^gcf^0 

[017] ^^|A|tc;B(t^MI«4il£^@<7)MjS$i2^'r 

^;fci6<D^g??^0 

1 A:^^^ 

2 ai:^^^ 

1 0 ^^mm^ 

2 0 i)^^ 

3 0 

4 0 
50 

7 0 

8 0 
90 
10 0 
110 

12 0 

13 0 

14 0 

15 0 

2 0 0 

3 0 0 
400 



[06] 



[01 2] 



[016] 




29/ 



CtJ>- 




—938— 



(9) 



«r5B^5-3 1 63 9 2 



[01] [02] 




—939— 



(11) 



1*Bi5F5-3 1 6 3 9 2 



m7\ 




5 



■K -6 iS 



—941— 



I. 



(12) 



!^iS¥5-3 1 6 3 9 2 



[lai 0] 



CO 



o 




40 



l5l8B 
3— 



J 



|3 



I 



1^ 



1 



n 



—942— 




—943— 



(14) 



1*i8JF5-3 1 6 3 9 2 



mmmm mm mm 



—944— 



